P2X7 nucleotide receptor plays an important role in callus remodeling during fracture repair.
The P2X7 nucleotide receptor (P2X7R) is an ATP-gated ion channel expressed in bone cells. Homozygous null P2X7R (P2X7R(-/-)) mice have reduced bone formation, so we hypothesized that P2X7R(-/-) mice have impaired fracture healing compared to P2X7R(+/+) control mice. To test the hypothesis, adult P2X7R(-/-) mice and P2X7R(+/+) mice were studied. Osteotomy of the right femur was performed and a stainless-steel pin was inserted into the medullary cavity to stabilize the fracture site. No differences in callus development were seen in the radiograph, micro computed tomography, or dual-energy x-ray absorptiometry measurements. Mechanical testing showed that the recovery of ultimate force, stiffness, and energy to failure were slightly decreased in P2X7R(-/-) mice compared with the control. Histomorphometric measurements of the callus revealed that mineralizing surface and bone formation were significantly decreased, by 22% (p < 0.001) and 29% (p < 0.05), respectively, in P2X7R(-/-) mice in comparison with the wild-type control. These data show that a null mutation of the P2X7R does not affect the amount of callus formed in our osteotomy fracture model. However, callus remodeling was significantly delayed. Our data suggest the different role of the P2X7R in woven bone and lamellar bone formation.